Message

From: d'Almeida, Carolyn K. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=9EC4401AFA1846DD93D52A0DDA973581-CDALMEID]
Sent: 9/15/2017 5:09:13 PM

To: Dan Pope [DPope@css-inc.com]; Davis, Eva [Davis.Eva@epa.gov]; 'Cosler, Doug' [Doug.Cosler@TechlLawinc.com]; Bo
Stewart [Bo@Praxis-Enviro.com]; Wayne Miller (Miller.Wayne@azdeq.gov) [Miller. Wayne@azdeq.gov]

CC: Henning, Loren [Henning.Loren@epa.gov]; Fairbanks, Brianna [fairbanks.brianna@epa.gov]

Subject: RE: 2017-9-12 - WAFB - Praxis evaluation of Amec 8-16-2017 review — Praxis Time of Remediation TOR memo 5-30-

2017 - EBR ST012 - FPU18-045 - epa

Dan

The reason pump and treat did not work 20 years ago is because the water table was much lower than it is now, and
probably the unit was not as transmissive as the CZ where the water table is now. 2 12 inch horizontal wells were
installed with screens just below the water table in the vicinity of the subsequent TEE pilot test. The belief at the time
was that the LNAPL would be floating on the water table and that they could just skim it off. Asit wasthe 2 12 inch
wells could not sustain yield, and the P&T attempt was abandonded.

Carolyn d'Almeida

Remedial Project Manager
Federal Facilities Branch (SFD 8-1)
US EPA Region 9

(415) 972-3150

“Because a waste is a terrible thing to mind...”

From: Dan Pope [mailto:DPope@css-inc.com]

Sent: Friday, September 15, 2017 7:15 AM

To: Davis, Eva <Davis.Eva@epa.gov>; d'Almeida, Carolyn K. <dAlmeida.Carolyn@epa.gov>; 'Cosler, Doug'
<Doug.Cosler@TechLawlinc.com>; Bo Stewart <Bo@Praxis-Enviro.com>; Wayne Miller (Miller Wayne@azdeq.gov)
<Miller. Wayne@azdeq.gov>

Cc: Henning, Loren <Henning.Loren@epa.gov>; Fairbanks, Brianna <Fairbanks.Brianna@epa.gov>

Subject: RE: 2017-9-12 - WAFB - Praxis evaluation of Amec 8-16-2017 review — Praxis Time of Remediation TOR memao 5-
30-2017 - EBR ST012 - FPU18-045 - epa

The Praxis evaluation statements {as far as | understand them, anyway} are a good reiteration, with more technical
detall, of course, of many of the things we've been saying all along.

That is, if the LNAPL at the site were uniformly distributed {little globules of LNAPL with lots of surface area per unit
mass of LNAPL, and lots of space around each globule of LNAPL for groundwater to flow all around each globulel, as
the AMEC approach/modeling assumes to greater or lesser degrees, then:

1} sulfate/nutrients could be readily delivered all around each LNAPL globule so that sulfate/nutrients are not
limiting factors for biodegradation, and

2} COCs would readily move out of the LNAPL to groundwater {and therefore be available for biodegradation
by the groundwater-dwelling microbes), because the diffusion path of the COCs from within the LNAPL
globule to groundwater is short,

However, if that assumed distribution of LNAPL were correct, then P&T would work well, because P&T is doing the
same thing as EBR {that is, carrying away the COCs for extraction as soon as the COCs move from the LNAPL into
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groundwater, and of course creating/maintaining a high gradient of COC concentration from LNAPL to
groundwater),

However, PET did not work, as acknowledged by all. Also, | suspect { haven’t read all the old site documents) that
the rationale given for why P&T didn’t work and should be abandoned s essentially that the small-globule-well-
distributed idea of LNAPL distribution is notf actually the case at the site. And if the small-globule-well-distributed
idea of LNAPL distribution is not actually the case at the site, then the AMECTOR predictions are likely to be highly
optimistic,

Note also that Praxis reiterates the point that the sampling locations and statistical treatment of performance
monitoring data is paramount {item 31, There's a big difference between:
1} remediating until the overall site groundwater COC concentration mean across all sampling locations is MCL or
below, or
2} remediating until the groundwater COC concentration at each and svery sampling location is MCL or below.

Note that Praxis points out the change in imiting factors, once sulfate is well-distributed.

That is, if there's plenty of sulfate and nutrients alf around the little globules of LNAPL, then the mass transfer of
COCs from the LNAPL to groundwater {50 as to be available for degradation by the groundwater-dwelling
rricroorganisms) is probably the limiting factor for degradation and remediation.

Obviously then the assumptions about LNAPL distribution, COC gradients from LNAPL to groundwater, COC
diffusion path lengths in the LNAPL, etc. become the major factors affecting the predictions of TOR. Butit's
exactly those assumptions that are major factors in the differences between our TOR predictions and AMEC s
TOR predictions.

That is, AMEC appears to hold {at least implicitly) that the small-globule-well-distributed idea of LNAPL
distribution at the site is generally true, whereas we hold that the small-globule-well-distributed idea of LNAPL
distribution is not generally true, or at least not true encugh to allow EBR to proceed as successfully at AMEC
claims.

We hold that significant amounts of the LNAPL at the site are distributed in large masses, with some perhaps in
low permeability zones, so that:
1) effective distribution of sulfate/nutrients to the large masses is problematic, and
2} transfer of COCs from the large masses of LNAPL to groundwater is problematic because the diffusion
path length from the interior of the LNAPL masses to groundwater is long.

Praxis writes many other useful things in their evaluation, but the ones | summarized above are ones that stand out
for me,

From: d'Almeida, Carolyn K.

Sent: Wednesday, September 13, 2017 5:27 PM

To: Davis, Eva <Davis.Eva@epa.gow>; 'Dan Pope’ <DPops@ess-ingcom>; 'Cosler, Doug' <Dosug. Cosler@Techlawlnc.oom>
Subject: FW: 2017-9-12 - WAFB - Praxis evaluation of Amec 8-16-2017 review — Praxis Time of Remediation TOR memo
5-30-2017 - EBR ST012 - FPU18-045 - epa
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Fyi — Bo’s comments on the RTCs to the TOR memo

Carolyn d'Almeida

Remedial Project Manager
Federal Facilities Branch (SFD 8-1)
US EPA Region 9

(415) 972-3150

“Because a waste is a terrible thing to mind...”

From: Wayne Miller [mazilto: Miller Wavne @azdeg.pov]
Sent: Tuesday, September 12, 2017 4:58 PM

To: d'Almeida, Carolyn K. <dalmeida. Carolyn@epa.gov>
Cc: steve <steve@luxonro.oom

Subject: 2017-9-12 - WAFB - Praxis evaluation of Amec 8-16-2017 review — Praxis Time of Remediation TOR memo 5-30-

2017 - EBR STO12 - FPU18-045 - epa
For your use -

Wayne Miller

Arizona Department of Environmental Quality,
Waste Programs Division,

Remedial Projects Section,

Federal Projects Unit

Email: Miller wayne@azdeg. goy
Phone: 602.771.4121

Arizona Department of Environmental Quality,
1110 West Washington Street
Phoenix, AZ 85007
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